A soft methodology study has been applied on tapered plastic multimode sensors. This study basically used 20 tapered plastic multimode fiber (PMMA) optics as a sensor. The tapered PMMA fiber was fabricated using an 21 etching method involving deionized water and acetone to achieve a waist diameter and length of 0.45 and 22 10 mm, respectively. In addition, a tapered PMMA probe, which was coated by silver film, was fabricated
10 mm, respectively. In addition, a tapered PMMA probe, which was coated by silver film, was fabricated 23 and demonstrated using a calcium hypochlorite (G70) solution. The working mechanism of such a device is based 24 on the observation increment in the transmission of the sensor that is immersed in solutions at high concentra-25 tions. As the concentration was varied from 0 to 6 ppm, the output voltage of the sensor increased linearly. The 26 silver film coating increased the sensitivity of the proposed sensor because of the effective cladding refractive 27 index, which increases with the coating and thus allows more light to be transmitted from the tapered fiber.
28
In this study, the polynomial and radial basis function (RBF) were applied as the kernel function of the support Optical fiber development to date has focused on the use of 39 fibers for telecommunications and data transfer; however, the 40 realization that optical fibers can also be used as sensors and 41 in sensing systems has increased tremendously in recent 42 years. Optical fiber surface plasmon resonance (SPR) sensors 43 have received considerable attention because of their low 44 fabrication costs and simple measurement techniques [1] [2] [3] [4] . 45 Fiber sensor studies are focusing on many new applications 46 such as gas and vapor sensing, medical and chemical analy- 47 ses, industrial production monitoring, bioprocess control, 48 salinity measurements, and processes in the automotive in-49 dustry [5] [6] [7] . Tapered optical fibers have attracted much inter-50 est, especially for sensing applications [8] . The interest in 51 tapered multimode fibers has increased because these fibers 52 are mechanically stronger and easier to manufacture through 53 polishing techniques compared to single-mode fibers [9] . applied for estimation of sensor voltage output in this study. 124 An experiment was carried out to extract the training and 125 checking data. 126 
EXPERIMENTAL MEASUREMENT

127
In the first part of the experiment, the PMMA fiber was ta- properties of the optical lens system is provided in Table 1 .
232
The standard deviation in the The solution of Eq. (4) is obtainable by making partial differ-307 entiation with regards to w; b; e; α, i.e., 
312
where Kx; x i is a kernel function. In this case, the nonlinear 313 RBF kernel is defined as: Table 2 .
336
In Table 2 , n is the total number of test data, d i is the ex-337 perimental value, and y i is the forecast value.d i is the aver-338 aged experimental value andȳ i is the averaged forecast value.
339
A total of 1∕3 of the testing dataset was used to validate the 340 proposed model. 
RESULTS AND DISCUSSION
342
In this paper, SVR and ANFIS training and checking data were 343 acquired by the presented experimental procedure (Fig. 1) . Root mean squared error (RMSE) RMSE
T2:3 and ANFIS. Results in Table 4 and Table 5 compare the   403 SVR_rbf, SVR_poly, and ANFIS models for both cases, i.e., 404 with silver coating and without silver coating. The results
405
in Table 4 and 
